Introduction
A community or lay health worker is a member of the community who has received some training to promote health or to carry out some health-care services, but is not a health-care professional. Community or lay health worker programmes were promoted in many countries in the 1970s and 1980s, but many were abandoned as they failed to realize the potential demonstrated in several initiatives led by nongovernmental organizations and in national programmes such as China's "barefoot doctors. " With recent evidence of their effectiveness, and in the context of the health workforce crisis, interest in lay health workers has increased and many countries are again investing in national programmes. 1, 2 However, sustainability of these programmes is threatened by high rates of attrition.
Measuring attrition and identifying its determinants should be an integral part of managing any lay health worker programme, but it is often ignored in favour of reporting health outcomes and process indicators such as the number of workers recruited and trained. The emphasis on reporting health outcomes is appropriate, since the main purpose of lay health worker programmes is to bring health services closer to communities so as to improve health outcomes. Thus, evidence on improvement of health outcomes is necessary to justify the introduction or continued use of lay health workers in any context. However, attrition that leads to disruption in the continuity of care and retraining costs can undermine the ultimate goal of these programmes.
Searches of key databases and interrogation of published reviews of lay health worker programmes find that high turnover is widely recognized as a challenge. Several researchers acknowledge this as an area that requires further research but this recognition has not translated into empirical research on this topic. [3] [4] [5] Contribution to health Several reviews have reported that lay health workers carry out a variety of health tasks and are referred to using about 60 different names around the world.
1,2,6-9 Lay health workers deliver a wide range of interventions in such areas as nutrition, maternal and child health, primary health care, malaria, tuberculosis and HIV/AIDS prevention and control, mental health and non-communicable diseases. A review of randomized controlled trials found that these workers can be effective in increasing immunization coverage, improving breastfeeding rates, reducing infant mortality and improving tuberculosis treatment. 9 They contribute to the prevention and management of communicable and noncommunicable diseases, and maternal and child health.
It is difficult to state the number of lay health workers worldwide, because many programmes exist as small-scale projects. Furthermore, as pointed out by Lehmann and Sanders, 1 when they are not owned and firmly embedded in communities, the programmes are vulnerable. They often exist on the physical and organizational periphery of health systems and thus may be fragile and unsustainable. Nonetheless, some countries have implemented national programmes ( Table 1) .
Lack of data
There are very few published studies on lay health worker attrition, particularly quantitative studies with a primary outcome of attrition or retention. We found 11 reviews that summarize the evidence on various subtopics of lay health worker programmes, including attrition or retention. 1, 2, [5] [6] [7] [8] [9] [10] [11] [12] However, most published peer-reviewed studies are largely of lessons learnt from evaluations of lay health worker programmes. [13] [14] [15] [16] [17] [18] We found only one quantitative study that had "attrition" as a primary outcome. 17 
Attrition
Attrition has been identified as one of the key challenges of lay health worker programmes. 8 Attrition levels were reported between 3.2% and 77% in the 1980s. 11, 18 The problem persists in current programmes: a lay health worker programme in the Plurinational State of Bolivia noted a 43% attrition rate, 19 in
Abstract Lay health workers are key to achieving universal health-care coverage, therefore measuring worker attrition and identifying its determinants should be an integral part of any lay health worker programme. Both published and unpublished research on lay health workers has largely focused on the types of interventions they can deliver effectively. This is an imperative since the main objective of these programmes is to improve health outcomes. However, high attrition rates can undermine the effectiveness of these programmes. There is a lack of research on lay health worker attrition. South Africa a tuberculosis intervention programme lost 11 out of 12 lay health workers in less than a year 20 and, in Bangladesh, implementation of an intervention aimed at improving newborn care lost 32 out of 43 lay health workers over a four-year period. 21 In stark contrast to these high attrition rates stands the experience of the Female Community Health Volunteer programme in Nepal: the scheme has existed for more than 20 years and has had less than 5% annual attrition. 13 Yet, even in this context of low attrition, there are variations between districts, with seven districts reporting turnover rates of 40-55%. 22 Clearly lay health worker attrition is a common problem in interventions in various settings.
The following factors are highlighted as reasons for attrition: inadequate 7, 8, 23 and irregular pay, 17 lack of family support, 7, 17, 23 age, 17 upgrading of health posts, 7,17 lack of time, 23 lack of profit, 23 poor selection, 7 better employment positions in other fields, 7 and loss of other economic opportunities. It is evident that lay health worker attrition is influenced by many factors. Lehmann & Sanders argue that attrition should be addressed as part of a broader package of management interventions. 24 In this light, the United States Agency for International Development developed a functionality assessment tool with 12 components that contribute to an effective lay health worker programme. 25 They include: recruitment, worker's role, initial and on-going training, equipment and supplies, supervision, performance evaluation, incentives, community involvement, referral, professional advancement and documentation (which includes information management). Surprisingly, information management does not include documenting attrition, despite it being an indicator of programme functionality.
Attrition is not only a challenge for lay health workers but affects other health workers to varying degrees. For instance, South Africa and Uganda lost 41% and 78% of their pharmacists working in the public sector between the years 1998-2002. 26 Nurse attrition was much lower at 11%, 12% and 7% in Senegal, South Africa and Zimbabwe respectively.
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Challenges measuring attrition
It is important to acknowledge that the lack of research on attrition is not only due to the focus on health outcomes. It is hard to define and report lay health worker attrition. One of the main challenges is the informality of this work; with some working part-time and/or as volunteers. Haines et al. 5 found that early studies imply that volunteers are ideal, although most programmes pay their community workers either a salary or an honorarium. Lay health workers may combine their health-care roles with other activities such as agricultural activities. Economic activity varies throughout the year in agricultural societies. During the slack season, people often seek casual work in urban areas. 27 In the peak seasons, an increased number of field labourers and working hours are needed. 28, 29 The sometimes informal nature of lay health worker work makes it difficult to measure attrition as workers may prioritize working in the field during peak periods. Hence it may be difficult to ascertain whether the health worker is not at work due to agricultural demands or because they have left the programme.
The limited studies that report attrition tend to report it inadequately, as total attrition either by number or rate. In programmes where lay health workers are paid, these data are often collected from pay records, which only indicate when people are no longer on the payroll or have dropped out. Consequently, it is not possible to distinguish between different types of attrition such as resignations, relocation and termination. This limits appropriate responses to the problem. 30 set out to evaluate the reasons for resignations in the programme. The first hurdle was that recent annual attrition rates were unknown to the programme managers. The only available data were from an external evaluation, which estimated a 5% attrition rate in 2002. One of Burn's objectives was to determine attrition rates of the NPFPPHC in Rawalpindi district. Similar to the national programme, the district and provincial health offices had no annual figures for attrition. Burn therefore reviewed monthly reports and annual records to gain an understanding of the magnitude of attrition in this context. These data were of questionable quality; monthly data showed that 439 lady health workers had left the programme between 1996 and 2008, whereas the annual data showed that 426 lady health workers had left in just five years.
The problem of unknown attrition rates is not unique to the Lady Health Worker Programme in Pakistan. In 31 Lay health worker attrition is often mentioned as a challenge in these programmes but its magnitude remains unknown.
Future directions
The current move towards larger and formal programmes 5 presents an opportunity for incorporating attrition measurement into monitoring and evaluation frameworks. This may be easier than for informal and part-time programmes.
Several approaches can be used to improve knowledge on attrition. The first priority should be to address the questions raised in a 2001 review by Bhattacharyya et al. 8 The first four questions are important for managers or programme planners, particularly for existing lay health worker programmes. They are aimed at assessing the magnitude of the problem of attrition.
The next priority should be to try to differentiate between the different types of attrition (i.e. resignations, relocation and termination) and their causes. For existing programmes with paid workers, retrospective record reviews of payrolls will be an important, but not necessarily complete, source of information. Programmes, whether they have financial and nonfinancial incentives, should implement exit interviews of each worker who formally leaves the programme. Interviews should capture reasons for leaving, the duration of employment and the worker's future plans.
The financial costs of attrition vary depending on the context and magnitude. These costs include retraining and recruitment but the most important cost is in the disruption of continuity of care. Moreover, the remaining workers may be affected negatively by low staff morale, as they may have to take on additional work while waiting for replacement staff.
If there is high attrition, then the next two levels of inquiry should be:
(i) what are the determinants of attrition? and (ii) what are the most effective strategies for reducing attrition? Several important factors have been identified including: supportive supervision, defined roles with specific tasks, locally relevant incentives, incentive systems combining monetary and nonmonetary benefits, recognition, training opportunities, community and policy support, and strong leadership. 1, 32 The World Health Organization recommends that community health workers receive adequate wages and/or other appropriate and commensurate incentives. 33, 34 It has been argued though that this recommendation is based on opinion and not on empirical evidence on the relationship between wages and attrition. 13 Incentives provided to lay health workers in the health sector may be competing with incentives in other labour markets. Failure to take into account a dynamic labour market when designing incentives has also been observed among other types of health workers. 35 Age, marital status and educational attainment are all important factors to consider when reviewing incentives. During high unemployment, lay health worker roles may be attractive to younger people as they offer an opportunity for training and work experience. However, if they are not interested in a career path within the health sector, their decision to stay will be largely influenced by opportunities in the broader labour market. In contrast, older women with lower educational levels may be interested in part-time community work and be more responsive to incentives within the health sector. In agricultural settings, lay health worker incentives may compete with small-scale farming income.
Selection criteria for entry into a lay health worker programme determine the profile of the workers it employs. Once they are part of the programme, factors such as training, workload, support in the working environment and appropriate incentives all affect the workers' performance. Furthermore, these factors will determine how long they are prepared to perform their tasks, i.e. whether they choose to stay or leave the programme. However, the effect of different approaches to training, supervision and incentives on attrition rates is unknown. Randomized controlled trials which have retention or attrition as the primary outcome would be ideal to address these questions. However, this kind of research is expensive and not always feasible. An alternative approach would be to measure the duration of lay health worker employment before exit (i.e. a survival analysis). This type of analysis could either be done prospectively or retrospectively. Survival analysis is common in the medical field. It is also used in labour economics, for instance to measure the duration of unemployment experienced by an individual. It can yield important insights into the relationship between duration of employment of workers and training, working conditions and incentives.
Conclusion
This paper argues that measuring lay health worker attrition has not been considered as an important process indicator nor as an area of research that could strengthen lay health worker programmes. This is evidenced by the fact that questions raised in 2001 remain unanswered today. Given that communitybased interventions and task shifting are now high on the United Nations Millennium Development Goals' policy agenda, research on lay health worker attrition, its determinants and possible solutions requires urgent attention. ■ 
Resumen
Rotación del personal sanitario no cualificado: una cuestión importante, aunque frecuentemente ignorada
El personal sanitario no cualificado es fundamental en la consecución de una cobertura sanitaria universal. Por este motivo, la medición de la rotación de estos trabajadores, así como la identificación de sus determinantes, deberían formar parte de cualquier programa sobre personal sanitario no cualificado. Las investigaciones, ya estén publicadas o no, sobre personal sanitario no cualificado, se suelen centrar en los Policy & practice Lay health worker attrition Lungiswa Nkonki et al.
tipos de intervenciones que pueden llevar a cabo de manera efectiva. Esto resulta vital, ya que el objetivo principal de estos programas es mejorar los resultados sanitarios. No obstante, unas tasas de rotación elevadas pueden minar la eficacia de dichos programas. Existen grandes carencias en la investigación sobre la rotación del trabajador sanitario no cualificado. Esta laguna de conocimiento quedaría en parte solventada a través de una investigación dirigida a responder a estas tres preguntas: ¿Cuál es la magnitud de la rotación en los programas? ¿Qué factores determinan dicha rotación? ¿Cuáles son las formas más eficaces para reducir la rotación? La investigación sobre la rotación del personal sanitario no cualificado y sus factores determinantes requiere atención urgente, con intervenciones basadas en la comunidad y tareas que cambien la prioridad a «alta» en la agenda de política de los «Objetivos de Desarrollo del Milenio de las Naciones Unidas».
